Vascular smooth muscle glycogen metabolism studied by 13C-NMR.
Vascular smooth muscle glycogen stores are traditionally thought to be small compared to other glycogen-containing tissues such as striated muscle or liver. However, glycogen has been thought to be an important carbon substrate for oxidative metabolism in support of contraction in vascular smooth muscle. We examined the synthesis and degradation of glycogen in isometrically mounted hog carotid artery using 13C-NMR spectroscopy. The rate of net glycogen synthesis from 1-13C-glucose was found to be constant during the first 8 h of incubation of carotid arteries with 10 mM glucose at 37 degrees C and then decreased towards a rate of zero by 14 h of incubation. During 8 h of incubation in the presence of 5 mM glucose, the content of glycogen increased from 1.5 to 8.1 mumol/g blot weight in the absence of insulin and to 11.4 mumol/g blot weight in the presence of 0.5 U/ml insulin. During prolonged glycogen loading, there was a simultaneous degradation of previously synthesized 6-13C-glycogen during synthesis of 1-13C-glycogen from 1-13C-glucose indicating substrate cycling of glycogen metabolism. This substrate cycling results in a pattern of glycogen utilization in which the most recently synthesized glucosyl units of glycogen are utilized only slightly more readily than the previously synthesized glucosyl units of glycogen. We conclude that glycogen stores are larger and more dynamic than previously thought in vascular smooth muscle consistent with an important role for glycogen as a carbon source for smooth muscle energy metabolism.